Sp7/Osterix induces the mouse pro-α2(I) collagen gene (Col1a2) expression via the proximal promoter in osteoblastic cells.
Bone is essentially composed of two components, hydroxyapatite and extracellular matrix proteins. The extracellular matrix of bone is primary composed of collagen, mostly type I collagen, with lesser amounts of other types of collagen such as type V collagen. Osteoblast differentiation is a multi-step process in which many classes of factors function in a coordinated manner. Sp7/Osterix, which binds to G/C-rich sequences, is a transcription factor that contributes to osteoblast differentiation. The present study aimed to clarify the involvement of Sp7/Osterix with the proximal promoter region of the mouse Col1a2 gene containing multiple G/C-rich sequences exist. Consequently, a functional analysis of the proximal mouse Col1a2 promoter showed that a substitution mutation of the second G/C-rich sequence from the transcription site specifically decreased the activity of osteoblastic cells. In addition, the experiments of overexpression of Sp7/Osterix and treatment with its specific siRNA showed that this G/C-rich sequence is responsible for the specific expression in osteoblastic cells. Consistent with these data, Sp7/Osterix bound to the region and increased the expression of the Col1a2 gene in association with osteoblast differentiation in the culture system.